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(54) POWER SUPPLY UNIT FOR AEROSOL-GENERATING DEVICE

(57) This power supply unit (10) for an aerosol inhaler
(1) comprises: a power supply (12); a discharge terminal
(41) to which is connected a heater (21) that consumes
electric power supplied from the power supply (12) and
that heats an aerosol source (22); a charging terminal
(43) that can be connected to an external power supply;
and an IC (700) configured to include a fourth FET (104).

The fourth FET (104) connects the power supply (12)
and the charging terminal (43). The IC (700) is provided
with a terminal (701) that can connect to a fifth FET (105)
provided externally from the IC (700), the fourth FET
(104) and the fifth FET (105) connected to the terminal
(701) being connected in parallel to one another.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a power supply
unit of an aerosol generation device.

BACKGROUND ART

[0002] Patent Literature 1 below discloses a technique
in which a converter (a back boost DC-DC converter) that
receives a first voltage from a power supply and supplies
a second voltage to a heating element is provided in a
circuit of a carburetor device.

CITATION LIST

PATENT LITERATURE

[0003] Patent Literature 1: JP2021-510053A

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] In order to supply power of an external power
supply to a power supply or to supply power of a power
supply to a heating unit, a power supply unit of an aerosol
generation device includes a switching element which is
a semiconductor that performs switching. The number of
switching elements required in the power supply unit var-
ies depending on specifications of the power supply unit
or the like. It is desirable to easily mount an appropriate
number of switching elements in the power supply unit
of the aerosol generation device. There has been room
for improvement in the related art.
[0005] The present invention provides a power supply
unit of an aerosol generation device capable of easily
mounting an appropriate number of switching elements.

SOLUTION TO PROBLEM

[0006] The first invention is a power supply unit of an
aerosol generation device, including:

a power supply;
a heating unit connector to which a heating unit con-
figured to heat an aerosol source by consuming pow-
er supplied from the power supply is connected;
an external power supply connector connectable to
an external power supply; and
an IC including a first switching element, in which
the first switching element connects the power sup-
ply to the external power supply connector or the
heating unit connector,
the IC includes a terminal connectable to a second
switching element provided outside the IC, and
the IC connects the second switching element con-

nected to the terminal and the first switching element
in parallel.

[0007] The second invention is a power supply unit of
an aerosol generation device, including:

a power supply;
a heating unit connector to which a heating unit con-
figured to heat an aerosol source by consuming pow-
er supplied from the power supply is connected;
an external power supply connector connectable to
an external power supply; and
an IC including a first switching element, in which
the first switching element connects the power sup-
ply to the external power supply connector or the
heating unit connector,
the IC includes a terminal connectable to a second
switching element provided outside the IC, and
the terminal is provided such that the second switch-
ing element connectable to the terminal and the first
switching element are connected in parallel.

ADVANTAGEOUS EFFECTS OF INVENTION

[0008] According to the present invention, it is possible
to provide a power supply unit of an aerosol generation
device capable of easily mounting an appropriate number
of switching elements.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

[FIG. 1] FIG. 1 is a perspective view of an aerosol
inhalation device 1 according to an embodiment of
the present invention.
[FIG. 2] FIG. 2 is an exploded perspective view of
the aerosol inhalation device 1.
[FIG. 3] FIG. 3 is a cross-sectional view of the aerosol
inhalation device 1.
[FIG. 4] FIG. 4 is a diagram showing an example of
a circuit configuration of a power supply unit 10 of
the aerosol inhalation device 1.
[FIG. 5] FIG. 5 is a diagram showing an example of
a charging power supply system and a first MCU
power supply system in the power supply unit 10.
[FIG. 6] FIG. 6 is a diagram showing an example of
a heater power supply system and a second MCU
power supply system in the power supply unit 10.
[FIG. 7] FIG. 7 is a diagram showing another example
of the circuit configuration of the power supply unit
10 of the aerosol inhalation device 1.
[FIG. 8] FIG. 8 is a diagram showing an example of
a circuit configuration of the power supply unit 10
according to a first modification.
[FIG. 9] FIG. 9 is a diagram showing another example
of the circuit configuration of the power supply unit
10 according to the first modification.

1 2 



EP 4 406 429 A1

3

5

10

15

20

25

30

35

40

45

50

55

[FIG. 10] FIG. 10 is a diagram showing an example
of a circuit configuration of the power supply unit 10
according to a second modification.
[FIG. 11] FIG. 11 is a diagram showing another ex-
ample of the circuit configuration of the power supply
unit 10 according to the second modification.
[FIG. 12] FIG. 12 is a diagram showing an example
of a configuration of a second aerosol inhalation de-
vice.

DESCRIPTION OF EMBODIMENTS

[0010] Hereinafter, a power supply unit of an aerosol
generation device according to an embodiment of the
present invention will be described. First, an aerosol in-
halation device as an example of an aerosol generation
device including a power supply unit according to the
present embodiment will be described with reference to
FIGs. 1 to 3. Hereinafter, the same components are de-
noted by the same reference numerals, and the descrip-
tion thereof may be omitted as appropriate.

[First Aerosol Inhalation Device]

[0011] An aerosol inhalation device 1 is a device for
generating aerosol to which flavor is added without com-
bustion and inhaling the generated aerosol. The aerosol
inhalation device 1 preferably has a size that fits in hands,
and has a substantially rectangular parallelepiped shape.
The aerosol inhalation device 1 may have an egg shape,
an elliptical shape, or the like. In the following description,
in the aerosol inhalation device 1 having a substantially
rectangular parallelepiped shape, three directions or-
thogonal to one another are defined as an up-down di-
rection, a front-rear direction, and a left-right direction in
descending order of length. In the following description,
for convenience, as shown in FIGs. 1 to 3, front, rear,
left, right, upper, and lower are defined, a front side is
denoted by Fr, a rear side is denoted by Rr, a left side is
denoted by L, a right side is denoted by R, an upper side
is denoted by U, and a lower side is denoted by D.
[0012] As shown in FIGs. 1 to 3, the aerosol inhalation
device 1 includes a power supply unit 10, a first cartridge
20, and a second cartridge 30. The first cartridge 20 and
the second cartridge 30 are detachable from the power
supply unit 10. In other words, the first cartridge 20 and
the second cartridge 30 are replaceable.

[Power Supply Unit]

[0013] As shown in FIGS. 1 and 2, the power supply
unit 10 accommodates various sensors such as a power
supply 12, an inner holder 13, a circuit board 60, and an
intake sensor 15 in a power supply unit case 11 having
a substantially rectangular parallelepiped shape (here-
inafter also referred to as the inside of the case). The
power supply 12, the circuit board 60, and the like are
collectively accommodated in the power supply unit case

11 to constitute the power supply unit 10, and thus a user
may easily carry these components, and convenience
for the user may be improved.
[0014] The power supply unit case 11 includes a first
case 11A and a second case 11B that are detachable in
the left-right direction (a thickness direction). By assem-
bling the first case 11A and the second case 11B in the
left-right direction, a front surface, a rear surface, a left
surface, a right surface, and a lower surface of the power
supply unit 10 are formed. The upper surface of the power
supply unit 10 is formed by the display 16.
[0015] On the upper surface of the power supply unit
10, a mouthpiece 17 is provided in front of the display
16. The mouthpiece 17 includes a suction port 17a pro-
truding further upward than the display 16.
[0016] An inclined surface inclined downward toward
the rear is provided between the upper surface and the
rear surface of the power supply unit 10. The inclined
surface is provided with an operation unit 18 operable by
the user. The operation unit 18 includes a button-type
switch, a touch panel, or the like. As an example, the
user may start up the power supply unit 10 (for example,
an MCU 50 to be described later) by operating the oper-
ation unit 18.
[0017] A charging terminal 43 electrically connectable
to an external power supply (not shown) is provided on
the lower surface of the power supply unit 10. The charg-
ing terminal 43 is, for example, a receptacle into which
a plug (not shown) provided at an end of a cable con-
nected to the external power supply may be inserted. A
receptacle into which various USB terminals (plugs) or
the like is insertable may be used as the charging terminal
43. As an example, in the present embodiment, the
charging terminal 43 is a USB Type-C receptacle. Ac-
cordingly, the power supply unit 10 (that is, the aerosol
inhalation device 1) may be easily charged in various
places, and the convenience for the user may be im-
proved.
[0018] The charging terminal 43 may include, for ex-
ample, a power receiving coil, and may wirelessly receive
power transmitted from the external power supply. A
method of wireless power transfer in this case may be
an electromagnetic induction type, a magnetic reso-
nance type, or a combination of the electromagnetic in-
duction type and the magnetic resonance type. As an-
other example, the charging terminal 43 may be connect-
able to at least one of various USB terminals and a Light-
ning terminal, and may include the above-described pow-
er receiving coil.
[0019] The inner holder 13 includes a rear wall 13r ex-
tending along the rear surface of the power supply unit
10, a central wall 13c provided in a central portion in the
front-rear direction inside the case and extending parallel
to the rear wall 13r, an upper wall 13u extending along
the display 16 and connecting the rear wall 13r and the
central wall 13c, a partition wall 13d orthogonal to the
rear wall 13r, the central wall 13c, and the upper wall 13u
and dividing a space defined by the rear wall 13r, the
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central wall 13c, and the upper wall 13u into a left space
and a right space, and a cartridge holding unit 13a con-
nected to the central wall 13c and positioned in front of
the central wall 13c and above the lower surface of the
power supply unit 10.
[0020] The power supply 12 is disposed in the left
space of the inner holder 13. The power supply 12 is a
chargeable secondary battery, an electric double-layer
capacitor, or the like, and is preferably a lithium ion sec-
ondary battery. An electrolyte of the power supply 12 may
be implemented by one or a combination of a gel elec-
trolyte, an electrolyte solution, a solid electrolyte, and an
ionic liquid.
[0021] The L-shaped circuit board 60 is disposed in a
space formed by the right space of the inner holder 13
and a lower space formed between the cartridge holding
unit 13a and the lower surface of the power supply unit
10. The circuit board 60 is implemented by stacking a
plurality of layers (for example, four layers) of boards.
Various electronic components for realizing various func-
tions of the power supply unit 10, such as the MCU 50
to be described later, are mounted on the circuit board 60.
[0022] The micro controller unit (MCU) 50 is a control
device (controller) that is connected to the operation unit
18, a notification unit 45, various sensor devices including
the intake sensor 15 configured to detect a puff (intake)
operation of the user with respect to the aerosol inhalation
device 1, and the like, and performs overall control of the
aerosol inhalation device 1 (power supply unit 10).
[0023] Specifically, the MCU 50 mainly includes a proc-
essor, and further includes a storage medium such as a
random access memory (RAM) necessary for an opera-
tion of the processor and a read only memory (ROM) that
stores various kinds of information. The processor in the
present description is an electrical circuit in which circuit
elements such as semiconductor devices are combined.
A part (for example, the intake sensor 15) of the elements
connected to the MCU 50 described above may be pro-
vided inside the MCU 50 as a function of the MCU 50.
[0024] A cylindrical cartridge holder 14 for holding the
first cartridge 20 is disposed in the cartridge holding unit
13a. A through hole 13b for receiving a discharge terminal
41 (see FIG. 3) provided to protrude from the circuit board
60 toward the first cartridge 20 is provided at a lower end
portion of the cartridge holding unit 13a. The discharge
terminal 41 is a connector to which a heater 21 provided
in the first cartridge 20 is electrically connected. In addi-
tion, the discharge terminal 41 is constituted by, for ex-
ample, a pin or the like in which a spring is incorporated,
and the connected heater 21 may be easily removed by
the user as necessary.
[0025] The through hole 13b is larger than the dis-
charge terminal 41, and is configured to allow air to flow
into the first cartridge 20 through a gap formed between
the through hole 13b and the discharge terminal 41.
[0026] On an outer peripheral surface 14a of the car-
tridge holder 14, the intake sensor 15 that detects a puff
operation is provided at a position facing the circuit board

60. The intake sensor 15 may be implemented by, for
example, a condenser microphone or a pressure sensor.
The cartridge holder 14 is provided with a hole 14b that
is long in the up-down direction and allows a remaining
amount of an aerosol source 22 stored in the first car-
tridge 20 to be visually checked, and the user can visually
check the remaining amount of the aerosol source 22
stored in the first cartridge 20 through the hole 14b of the
first cartridge 20 from the residual amount observation
window 11w having transparency and provided in the
power supply unit case 11.
[0027] As shown in FIG. 3, the mouthpiece 17 is de-
tachably fixed to an upper end portion of the cartridge
holder 14. The second cartridge 30 is detachably fixed
to the mouthpiece 17. The mouthpiece 17 includes a car-
tridge accommodating portion 17b that accommodates
a part of the second cartridge 30, and a communication
path 17c that communicates the first cartridge 20 with
the cartridge accommodating portion 17b.
[0028] The power supply unit case 11 is provided with
an air intake port 11i for taking in outside air. The air
intake port 11i is provided, for example, in the residual
amount observation window 11w.

[First Cartridge]

[0029] As shown in FIG. 3, the first cartridge 20 in-
cludes, in a cylindrical cartridge case 27, a reservoir 23
that stores the aerosol source 22, the heater 21 that heats
the aerosol source 22, a wick 24 that draws the aerosol
source 22 from the reservoir 23 to the heater 21, and an
aerosol flow path 25 through which the aerosol source
22 atomized and/or vaporized (hereinafter also simply
referred to as "atomizing") by being heated by the heater
21 is turned into aerosol and the aerosol flows toward
the second cartridge 30.
[0030] The reservoir 23 is partitioned to surround the
aerosol flow path 25 and stores the aerosol source 22.
The reservoir 23 may accommodate a porous body such
as a resin web or cotton, and the aerosol source 22 may
be impregnated in the porous body. The reservoir 23 may
store only the aerosol source 22 without accommodating
the porous body on the resin web or the cotton. The aer-
osol source 22 contains a liquid such as glycerin, propyl-
ene glycol, and water.
[0031] The wick 24 is a liquid-holding member that
draws the aerosol source 22 from the reservoir 23 to the
heater 21 using a capillary action. The wick 24 is imple-
mented by, for example, glass fiber or porous ceramic.
[0032] The heater 21 consumes power supplied from
the power supply 12 via the discharge terminal 41 to heat
the aerosol source 22, thereby atomizing the aerosol
source 22. The heater 21 may be implemented by, for
example, a heating wire (coil) wound at a predetermined
pitch. A heating resistor, a ceramic heater, an induction
heating heater, and the like may be used as the heater 21.
[0033] The aerosol flow path 25 is provided down-
stream of the heater 21 and on a center line of the first
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cartridge 20.

[Second Cartridge]

[0034] The second cartridge 30 stores a flavor source
31. The second cartridge 30 is detachably accommodat-
ed in the cartridge accommodating portion 17b provided
in the mouthpiece 17.
[0035] The second cartridge 30 passes the aerosol
generated by atomizing the aerosol source 22 with the
heater 21 through the flavor source 31 to impart flavor to
the aerosol. As a raw material piece included in the flavor
source 31, a compact obtained by forming cut tobacco
or a tobacco raw material into a granular shape may be
used. The flavor source 31 may contain plants other than
tobacco (for example, mints, herbal medicines, or herbs).
A fragrance such as menthol may be imparted to the
flavor source 31.
[0036] The aerosol inhalation device 1 may generate
(i.e., generate) an aerosol to which a flavor is added by
using the aerosol source 22, the flavor source 31, and
the heater 21. That is, the aerosol source 22 and the
flavor source 31 constitute an aerosol generation source
that generates aerosol to which flavor is imparted.
[0037] A configuration of the aerosol generation
source used in the aerosol inhalation device 1 may in-
clude a configuration in which the aerosol source 22 and
the flavor source 31 are separately provided, a configu-
ration in which the aerosol source 22 and the flavor
source 31 are integrally provided, a configuration in which
the flavor source 31 is omitted and a substance that may
be contained in the flavor source 31 is added to the aer-
osol source 22, a configuration in which a drug or the like
is added to the aerosol source 22 instead of the flavor
source 31, and the like.
[0038] In the aerosol inhalation device 1 configured as
described above, as indicated by an arrow A in FIG. 3,
air flowing in from the air intake port 11i provided in the
power supply unit case 11 passes through the vicinity of
the heater 21 of the first cartridge 20 through the gap
formed between the through hole 13b and the discharge
terminal 41. The heater 21 atomizes the aerosol source
22 drawn from the reservoir 23 by the wick 24. The aer-
osol generated by atomization flows through the aerosol
flow path 25 together with the air flowing in from an intake
port, and is supplied to the second cartridge 30 via the
communication path 17c. The aerosol supplied to the
second cartridge 30 is flavored by passing through the
flavor source 31, and is supplied to the inhalation port 32.
[0039] The aerosol inhalation device 1 is provided with
the notification unit 45 for giving notifications of various
kinds of information. The notification unit 45 may be im-
plemented by a light emitting element (for example, an
LED), a vibration element, or a sound output element.
The notification unit 45 may be a combination of two or
more elements among a light emitting element, a vibra-
tion element, and a sound output element. The notifica-
tion unit 45 may be provided in any of the power supply

unit 10, the first cartridge 20, and the second cartridge
30, and is preferably provided in the power supply unit
10 which is not a consumable.
[0040] The aerosol inhalation device 1 (also referred
to as "a first aerosol inhalation device") is a so-called low-
temperature heating type aerosol inhalation device, but
the present invention is also applicable to a so-called
high-temperature heating type aerosol inhalation device
(also referred to as "a second aerosol inhalation device").
Hereinafter, an example of a configuration of the second
aerosol inhalation device will be described.

[Second Aerosol Inhalation Device]

[0041] As shown in FIG. 12, an aerosol inhalation de-
vice 1B, which is an example of a second aerosol inha-
lation device, includes a power supply portion 1211B, a
sensor unit 1212B, a notification unit 1213B, a control
unit 1216B, a heating unit 1221B, a holding unit 1240,
and a heat insulating unit 1244.
[0042] The power supply portion 1211B is substantially
the same as the power supply 12 in the aerosol inhalation
device 1 (that is, the first aerosol inhalation device). The
sensor unit 1212B is substantially the same as various
sensor devices including the intake sensor 15 in the aer-
osol inhalation device 1. The notification unit 1213B is
substantially the same as the notification unit 45 in the
aerosol inhalation device 1. The control unit 1216B is
substantially the same as the MCU 50 in the aerosol in-
halation device 1. The heating unit 1221B is substantially
the same as the heater 21 in the aerosol inhalation device
1.
[0043] The holding unit 1240 has an internal space
1241, and holds a stick-type base material 1250 while
accommodating a part of the stick-type base material
1250 in the internal space 1241. The holding unit 1240
has an opening 1242 through which the internal space
1241 communicates with the outside, and holds the stick-
type base material 1250 inserted into the internal space
1241 from the opening 1242. For example, the holding
unit 1240 is a cylindrical body having the opening 1242
and a bottom portion 1243 as a bottom surface, and de-
fines the columnar internal space 1241. The holding unit
1240 also has a function of defining a flow path of air
supplied to the stick-type base material 1250. An air in-
flow hole, which is an inlet of air to the flow path, is dis-
posed, for example, in the bottom portion 1243. On the
other hand, an air outlet hole, which is an outlet of air
from the flow path, is the opening 1242.
[0044] The stick-type base material 1250 includes a
base material portion 1251 and a suction port portion
1252. The base material portion 1251 includes an aerosol
source. In this configuration example, the aerosol source
is not limited to a liquid, and may be a solid. In a state
where the stick-type base material 1250 is held by the
holding unit 1240, at least a part of the base material
portion 1251 is accommodated in the internal space
1241, and at least a part of the suction port portion 1252
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protrudes from the opening 1242. When the user bites
the suction port portion 1252 protruding from the opening
1242 and inhales, air flows into the internal space 1241
from an air inflow hole (not shown), and reaches the us-
er’s mouth together with the aerosol generated from the
base material portion 1251.
[0045] In the example shown in FIG. 12, the heating
unit 1221B is formed in a film shape, and is disposed to
cover an outer periphery of the holding unit 1240. When
the heating unit 1221B generates heat, the base material
portion 1251 of the stick-type base material 1250 is heat-
ed from the outer periphery, and aerosol is generated.
[0046] The heat insulating unit 1244 prevents heat
transfer from the heating unit 1221B to other compo-
nents. For example, the heat insulating unit 1244 is made
of a vacuum heat insulating material or an aerogel heat
insulating material.
[0047] An example of the aerosol inhalation device 1B
as the second aerosol inhalation device has been de-
scribed above. It is needless to say that a configuration
of the aerosol inhalation device 1B is not limited to the
above, and various configurations exemplified below
may be adopted.
[0048] As an example, the heating unit 1221B may be
formed in a blade shape and disposed to protrude from
the bottom portion 1243 of the holding unit 1240 into the
internal space 1241. In this case, the blade-shaped heat-
ing unit 1221B is inserted into the base material portion
1251 of the stick-type base material 1250, and heats the
base material portion 1251 of the stick-type base material
1250 from the inside. As another example, the heating
unit 1221B may be disposed to cover the bottom portion
1243 of the holding unit 1240. In addition, the heating
unit 1221B may be configured as a combination of two
or more of a first heating unit covering the outer periphery
of the holding unit 1240, a blade-shaped second heating
unit, and a third heating unit covering the bottom portion
1243 of the holding unit 1240.
[0049] As another example, the holding unit 1240 may
include an opening and closing mechanism such as a
hinge that opens and closes a part of an outer shell form-
ing the internal space 1241. The holding unit 1240 may
open and close the outer shell to sandwich and hold the
stick-type base material 1250 inserted into the internal
space 1241. In this case, the heating unit 1221B may be
provided at a sandwiching place in the holding unit 1240
and heat the stick-type base material 1250 while pressing
the stick-type base material 1250.
[0050] In the aerosol inhalation device 1B as the sec-
ond aerosol inhalation device, the aerosol inhalation de-
vice 1B itself also functions as a power supply unit.
[0051] An example of the configuration of the first aer-
osol inhalation device and the second aerosol inhalation
device has been described above. Hereinafter, an exam-
ple in which the present invention is mainly applied to the
first aerosol inhalation device will be described, but the
present invention may be applied to the second aerosol
inhalation device.

[Circuit Configuration of Power Supply Unit]

[0052] Next, an example of a circuit configuration of
the power supply unit 10 will be described with reference
to FIG. 4. In the following description, for simplicity of the
description, a main portion for charging the power supply
12 with the power of the external power supply supplied
via the charging terminal 43 and a main portion for sup-
plying the power of the power supply 12 to the heater 21
in a circuit configuration of the power supply unit 10 will
be mainly described, and illustration and description of
other portions will be appropriately omitted.
[0053] As shown in FIG. 4, the power supply unit 10
includes, as main components, the power supply 12, the
discharge terminal 41 as an example of a heating unit
connector to which the heater 21 as an example of a
heating unit is connected, the charging terminal 43 as an
example of an external power supply connector connect-
able to the external power supply, a field effect transistor
(FET) as an example of a switching element which is a
semiconductor that performs switching, the MCU 50, and
an LDO regulator 62 that generates power suitable for
operating the MCU 50.
[0054] In the example shown in FIG. 4, the power sup-
ply unit 10 includes, as FETs, a first FET 101, a second
FET 102, a third FET 103, a fourth FET 104, and a fifth
FET 105 connected in parallel to the fourth FET 104.
[0055] The MCU 50 is capable of controlling an oper-
ation (that is, on/off) of each FET included in the power
supply unit 10. For example, each FET included in the
power supply unit 10 is a MOSFET, and the MCU 50
controls on/off of each FET by controlling a gate voltage
applied to a gate terminal of each FET. Each FET includ-
ed in the power supply unit 10 is not limited to a MOSFET,
and may be, for example, an IGBT or a bipolar transistor.
[0056] Hereinafter, an example of an electrical connec-
tion relation of main components in the power supply unit
10 will be specifically described.
[0057] The charging terminal 43 is connected to one
end of the first FET 101. The other end of the first FET
101 is connected to one end of the discharge terminal
41, an input terminal of the LDO regulator 62, and one
end of the second FET 102. The other end of the dis-
charge terminal 41 is connected to the heater 21. An
output terminal of the LDO regulator 62 is connected to
a power supply terminal of the MCU 50.
[0058] A first capacitor 111 is connected between the
first FET 101 and the second FET 102. Specifically, one
end (a high-potential-side terminal) of the first capacitor
111 is connected to a connection point Cp1 provided be-
tween the other end of the first FET 101 and one end of
the second FET 102. Here, the connection point Cp1 is
provided closer to the second FET 102 than a connection
point Cp2, which branches from the other end of the first
FET 101 toward one end of the discharge terminal 41 (in
other words, to which one end of the discharge terminal
41 is connected).
[0059] The other end (a low-potential-side terminal) of
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the first capacitor 111 is connected to a wiring (hereinafter
also referred to as a "ground line") having the same po-
tential as a reference potential (a ground potential) in the
power supply unit 10. By providing such a first capacitor
111, each of the power input from a first FET 101 side to
the second FET 102 and the power output from the sec-
ond FET 102 to a discharge terminal 41 side may be
smoothed by the first capacitor 111.
[0060] For example, the first capacitor 111 functions
as a smoothing capacitor that smooths the power input
from the first FET 101 side to the second FET 102 at the
time of operation of a charging power supply system to
be described later. On the other hand, the first capacitor
111 functions as a smoothing capacitor that smooths the
power output from the second FET 102 to the discharge
terminal 41 side at the time of operation of a heater power
supply system to be described later. In this way, by shar-
ing a smoothing capacitor in different power supply sys-
tems for one first capacitor 111, the configuration of the
power supply unit 10 may be simplified, and the power
supply unit 10 may be reduced in size and manufacturing
cost.
[0061] The other end of the second FET 102 is con-
nected, via a reactor 121, to one ends of the fourth FET
104 and the fifth FET 105 connected in parallel. Power
input to the second FET 102 from the first FET 101 side
(that is, a charging terminal 43 side) may be stepped-
down by the second FET 102 and the reactor 121, and
the stepped-down power may be output to a fourth FET
104 and fifth FET 105 side (that is, a power supply 12
side).
[0062] The third FET 103 is connected between the
other end of the second FET 102 and the reactor 121.
Specifically, one end of the third FET 103 is connected
to a connection point Cp3 provided between the other
end of the second FET 102 and the reactor 121. That is,
one end of the third FET 103 is connected, via the reactor
121, to one ends of the fourth FET 104 and the fifth FET
105 connected in parallel. The other end of the third FET
103 is connected to the ground line. Power input to the
third FET 103 from the fourth FET 104 and fifth FET 105
side (that is, the power supply 12 side) may be stepped-
up by the third FET 103 and the reactor 121, and the
stepped-up power may be output to a second FET 102
side (that is, a discharge terminal 41 and heater 21 side).
[0063] That is, the reactor 121 is used for both the step-
down by the second FET 102 and the step-up by the third
FET 103. As described above, the reactor used for each
of the step-down by the second FET 102 and the step-
up by the third FET 103 is shared by one reactor 121, so
that the configuration of the power supply unit 10 may be
simplified, and the power supply unit 10 may be reduced
in size and manufacturing cost.
[0064] The other ends of the fourth FET 104 and the
fifth FET 105 connected in parallel are connected to the
power supply 12 (strictly speaking, a + terminal of the
power supply 12). A second capacitor 112 is connected
between the fourth FET 104 and the fifth FET 105. Spe-

cifically, one end (a high-potential-side terminal) of the
second capacitor 112 is connected to a connection point
Cp4 provided between one end of the fourth FET 104
and one end of the fifth FET 105. The other end (a low-
potential-side terminal) of the second capacitor 112 is
connected to the ground line. By providing such a second
capacitor 112, power input from a reactor 121 side to the
fourth FET 104 and the fifth FET 105 and power output
from the fourth FET 104 and the fifth FET 105 to the
reactor 121 side may be smoothed by the second capac-
itor 112.
[0065] For example, the second capacitor 112 func-
tions as a smoothing capacitor that smooths the power
input from the reactor 121 side to the fourth FET 104 and
the fifth FET 105 at the time of the operation of a charging
power supply system to be described later. On the other
hand, the second capacitor 112 functions as a smoothing
capacitor that smooths the power output from the fourth
FET 104 and the fifth FET 105 to the reactor 121 side at
the time of the operation of a heater power supply system
to be described later. In this way, by sharing a smoothing
capacitor in different power supply systems for one sec-
ond capacitor 112, the configuration of the power supply
unit 10 may be simplified, and the power supply unit 10
may be reduced in size and manufacturing cost.

[Power Supply System in Power Supply Unit]

[0066] As shown in FIG. 4, in the power supply unit 10,
the charging terminal 43 is connected to the power supply
12 via the first FET 101, the second FET 102, and the
like. The first FET 101 and the second FET 102 constitute
a charging power supply system for charging the power
supply 12 with the power of the external power supply
supplied via the charging terminal 43. In the example
shown in FIG. 4, the fourth FET 104 and the fifth FET
105 connected in parallel are also provided between the
charging terminal 43 and the power supply 12 and func-
tion to connect the charging terminal 43 and the power
supply 12. Accordingly, in the example shown in FIG. 4,
the fourth FET 104 and the fifth FET 105 connected in
parallel also constitute the charging power supply sys-
tem. Details of the charging power supply system will be
described later with reference to FIG. 5 and the like.
[0067] In the power supply unit 10, the discharge ter-
minal 41 is connected to the power supply 12 via the third
FET 103 and the like. The third FET 103 constitutes a
heater power supply system for supplying the power of
the power supply 12 to the heater 21. Details of the heater
power supply system will be described later with refer-
ence to FIG. 6 and the like.
[0068] In the power supply unit 10, the MCU 50 is con-
nected to the charging terminal 43 via the first FET 101,
the LDO regulator 62, and the like. The first FET 101 and
the LDO regulator 62 constitute a first MCU power supply
system for operating the MCU 50 using the power of the
external power supply supplied via the charging terminal
43. Details of the first MCU power supply system will be
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described later with reference to FIG. 5 and the like.
[0069] Furthermore, in the power supply unit 10, the
MCU 50 is also connected to the power supply 12 via the
second FET 102, the LDO regulator 62, and the like. The
second FET 102 and the LDO regulator 62 constitute a
second MCU power supply system for operating the MCU
50 using the power of the power supply 12. For example,
when the power supply unit 10 operates in a case where
the charging terminal 43 is not connected to the external
power supply, power is supplied to the MCU 50 by the
second MCU power supply system. Details of the second
MCU power supply system will be described later with
reference to FIG. 6 and the like.
[0070] As described above, the power supply unit 10
is provided with a plurality of power supply systems in-
cluding a charging power supply system for supplying
power to the power supply 12, a heater power supply
system for supplying power to the heater 21, and MCU
power supply systems (the first MCU power supply sys-
tem and the second MCU power supply system) for sup-
plying power to the MCU 50. Accordingly, it is possible
to supply appropriate power to each load such as the
power supply 12, the heater 21, and the MCU 50. For
example, it is possible to supply power having a voltage
value of about 3 [V] to 4 [V] to the power supply 12, supply
power having a voltage value of about 5 [V] to 10 [V] to
the heater 21, and supply power having a voltage value
of about 3 [V] to the MCU 50. Accordingly, it is possible
to efficiently charge the power supply 12 while avoiding
deterioration or breakage of the power supply 12, im-
prove the flavor of the aerosol inhalation device 1 by sup-
plying sufficient power for generating aerosol to the heat-
er 21, and stably operate the MCU 50.

[First MCU Power Supply System]

[0071] Hereinafter, a specific example of each power
supply system in the power supply unit 10 will be de-
scribed. First, the first MCU power supply system will be
described with reference to FIG. 5. For example, when
the charging terminal 43 is connected to the external pow-
er supply, power is supplied to the MCU 50 from the first
MCU power supply system, and the MCU 50 operates.
[0072] In FIG. 5, an arrow 501 indicates a power supply
path by the first MCU power supply system. That is, in
response to the charging terminal 43 being connected to
the external power supply, the first FET 101 is turned on,
and the power of the external power supply is supplied
to the LDO regulator 62 via the first FET 101. The LDO
regulator 62 generates power for operating the MCU 50
from the supplied power, and supplies the generated
power to the MCU 50. Accordingly, the MCU 50 operates.
[0073] For example, the power of the external power
supply supplied to the power supply unit 10 via the charg-
ing terminal 43 is USB bus power having a voltage value
of about 5 [V], and the LDO regulator 62 generates power
having a voltage value of about 3 [V] suitable for the op-
eration of the MCU 50 from the supplied USB bus power.

[Charging Power Supply System]

[0074] Next, the charging power supply system will be
described with reference to FIG. 5. For example, the MCU
50 sets an operation mode of the power supply unit 10
to a charging mode in response to the charging terminal
43 being connected to the external power supply. When
the operation mode of the power supply unit 10 is the
charging mode, the MCU 50 operates the charging power
supply system to charge the power supply 12 with the
power of the external power supply.
[0075] In FIG. 5, an arrow 502 indicates a power supply
path by the charging power supply system. That is, when
the first FET 101 is turned on in response to the charging
terminal 43 being connected to the external power sup-
ply, the power of the external power supply is also sup-
plied to the second FET 102 via the first FET 101. The
MCU 50 controls switching of the second FET 102 to step
down the power input to the second FET 102.
[0076] For example, the second FET 102 steps down
the USB bus power of about 5 [V], which is the power of
the external power supply supplied to the power supply
unit 10 via the charging terminal 43, and generates power
having a voltage value of about 3 [V] to 4 [V] suitable for
charging the power supply 12. When the operation mode
of the power supply unit 10 is the charging mode, the
MCU 50 turns off the third FET 103.
[0077] The power stepped-down by the second FET
102 is output to the fourth FET 104 and the fifth FET 105
and supplied to the power supply 12. That is, the second
FET 102 constitutes a step-down circuit that steps down
the power of the external power supply and outputs the
stepped-down power to the power supply 12 in the charg-
ing power supply system.
[0078] The MCU 50 controls switching of the fourth
FET 104 and the fifth FET 105 to control charging of the
power supply 12. Here, the fourth FET 104 and the fifth
FET 105 are switching elements that control a current
value of power for charging the power supply 12 in the
charging power supply system. For example, the MCU
50 controls the fourth FET 104 and the fifth FET 105 such
that the power supply 12 is charged using a constant
current charging method by adjusting a gate voltage from
the start of charging until the power supply 12 reaches a
predetermined charging voltage. After the power supply
12 reaches the predetermined charging voltage, the
MCU 50 controls the fourth FET 104 and the fifth FET
105 such that the power supply 12 is charged using a
constant voltage charging method by adjusting the gate
voltage.
[0079] When the switching element is controlled to
charge the power supply 12 using the constant current
charging method or the constant voltage charging meth-
od, since an on-resistance is larger than that in a state
where the switching element is fully turned on, heat gen-
eration in the switching element due to the on-resistance
becomes large. Therefore, by controlling the power for
charging the power supply 12 by a plurality of FETs con-

13 14 



EP 4 406 429 A1

9

5

10

15

20

25

30

35

40

45

50

55

nected in parallel, it is possible to charge the power sup-
ply 12 while preventing the heat generation of the plurality
of FETs. This is because, when the power for charging
the power supply 12 is controlled by the plurality of FETs
connected in parallel, a current value of a current flowing
per FET can be reduced as compared with a case where
this control is performed by one FET. Since the power is
proportional to the square of the current value, it is pos-
sible to effectively prevent power consumption, that is,
heat generation due to an on-resistance when the power
supply 12 is charged, of each FET that controls the power
for charging the power supply 12.

[Heater Power Supply System]

[0080] Next, the second MCU power supply system
will be described with reference to FIG. 6. For example,
the MCU 50 sets the operation mode of the power supply
unit 10 to a suction mode in a case where a puff operation
of the user with respect to the aerosol inhalation device
1 is detected when the charging terminal 43 is not con-
nected to the external power supply. When the operation
mode of the power supply unit 10 is the suction mode,
the MCU 50 operates the heater power supply system
to supply the power of the power supply 12 to the heater
21.
[0081] In FIG. 6, an arrow 601 indicates a power supply
path by the heater power supply system. That is, when
the puff operation of the user with respect to the aerosol
inhalation device 1 is detected, the MCU 50 starts dis-
charging from the power supply 12 in order to supply the
heater 21 with power necessary for generating the aer-
osol. At this time, the MCU 50 fully turns on the fourth
FET 104 and the fifth FET 105. Thus, on-resistances of
the fourth FET 104 and the fifth FET 105 may be reduced
as compared with a case where the fourth FET 104 and
the fifth FET 105 are not fully turned on. Accordingly,
heat generation and power loss due to the on-resistances
of the fourth FET 104 and the fifth FET 105 during the
suction mode (that is, at the time of the operation of the
heater power supply system) may be prevented.
[0082] Power discharged from the power supply 12 is
supplied to the third FET 103 via the fourth FET 104 and
the fifth FET 105. The MCU 50 controls switching of the
third FET 103 to step up the power input to the third FET
103. For example, power having a voltage value of about
3 [V] to 4 [V] which is an output voltage of the power
supply 12 is input to the third FET 103. The third FET
103 steps up the power to generate power having a volt-
age value of about 5 [V] to 10 [V] suitable for the gener-
ation of aerosol by the heater 21.
[0083] The power stepped up by the third FET 103 is
supplied to the heater 21 via the second FET 102 and
the discharge terminal 41. That is, the third FET 103 con-
stitutes a step-up circuit that steps up the power of the
power supply 12 and outputs the stepped-up power to
the heater 21 in the heater power supply system. When
the power stepped up by the third FET 103 is supplied

to the heater 21, the aerosol source 22 is heated by the
heater 21, and aerosol is generated.
[0084] When the operation mode of the power supply
unit 10 is the suction mode, the MCU 50 fully turns on
the second FET 102. Accordingly, the on-resistance of
the second FET 102 may be reduced as compared with
a case where the second FET 102 is not fully turned on.
Accordingly, heat generation and power loss due to the
on-resistance of the second FET 102 during the suction
mode (that is, at the time of the operation of the heater
power supply system) may be prevented. When the op-
eration mode of the power supply unit 10 is the suction
mode, the MCU 50 turns off the first FET 101.

[Second MCU Power Supply System]

[0085] Next, the second MCU power supply system
will be described with reference to FIG. 6. For example,
during the operation of the power supply unit 10 (including
the suction mode) when the charging terminal 43 is not
connected to the external power supply, power is sup-
plied to the MCU 50 from the second MCU power supply
system.
[0086] In FIG. 6, an arrow 602 indicates a power supply
path by the second MCU power supply system. The sec-
ond MCU power supply system is the same as the heater
power supply system from the power supply 12 to the
connection point Cp2. Description of this section will be
omitted.
[0087] In the second MCU power supply system, the
power of the power supply 12 is stepped up by the third
FET 103, and the stepped-up power is supplied to the
LDO regulator 62. The LDO regulator 62 generates pow-
er having a voltage value of about 3 [V] suitable for the
operation of the MCU 50 from the power stepped up by
the third FET 103, and supplies the generated power to
the MCU 50. Accordingly, the MCU 50 operates.
[0088] As described above, by providing the fifth FET
105 connected in parallel to the fourth FET 104 connect-
ing the power supply 12 and the charging terminal 43 in
the power supply unit 10, a current flowing through the
fourth FET 104 when the power supply 12 is charged
with the power of the external power supply may be re-
duced, and the heat generation of the fourth FET 104
may be prevented. Accordingly, it is possible to avoid
deterioration or breakage of electronic components of
the power supply unit 10 including the fourth FET 104
due to the heat of the fourth FET 104 when the power
supply 12 is charged, or to avoid an unstable operation
of the power supply unit 10.
[0089] Here, the fourth FET 104 is a FET that controls
a current value of the power for charging the power supply
12 in the charging power supply system. Accordingly, by
providing the fifth FET 105 connected in parallel to the
fourth FET 104, it is possible to reduce the current flowing
through the fourth FET 104 when controlling the current
value of the power for charging the power supply 12, and
prevent the heat generation of the fourth FET 104.
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[0090] Although an example has been described in
which two FETs, that is, the fourth FET 104 and the fifth
FET 105 are connected in parallel as a FET that controls
the current value of the power for charging the power
supply 12, three or more FETs may be connected in par-
allel. As the number of FETs connected in parallel is in-
creased, the current value of the current flowing per FET
may be reduced, so that the heat generation-preventing
effect may be further improved.
[0091] In a case where the power for charging the pow-
er supply 12 is controlled by the plurality of FETs such
as the fourth FET 104 and the fifth FET 105, the number
of FETs that operate when the power supply 12 is
charged is increased as compared with a case where the
control is performed by one FET, and thus the power
consumption of the power supply unit 10 may be in-
creased.
[0092] From the viewpoint of preventing an increase
in power consumption in the power supply unit 10, the
MCU 50 may change, according to the power for charging
the power supply 12, the number of FETs to be operated
among the plurality of FETs connected in parallel in order
to control the power for charging the power supply 12.
[0093] For example, the MCU 50 operates only one of
the fourth FET 104 and the fifth FET 105 connected in
parallel when the power for charging the power supply
12 is relatively small (for example, when the power is
equal to or smaller than a preset first threshold), and op-
erates both the fourth FET 104 and the fifth FET 105
connected in parallel when the power for charging the
power supply 12 is relatively large (for example, when
the power is larger than the first threshold). In this way,
by changing, according to the power for charging the
power supply 12, the number of FETs to be operated
among the plurality of FETs connected in parallel in order
to control the power for charging the power supply 12, it
is possible to operate an appropriate number of FETs
when charging the power supply 12. Accordingly, it is
possible to prevent the fourth FET 104 and the fifth FET
105 from being high temperature when charging the pow-
er supply 12 while preventing an increase in power con-
sumption of the power supply unit 10, and it is possible
to reduce the risk of the degradation or breakage of elec-
tronic components provided in the power supply unit 10
or an unstable operation of the power supply unit 10.
[0094] If the power supply 12 is charged with large pow-
er (for example, a large current) when a temperature of
the power supply 12 is low, the power supply 12 may
deteriorate remarkably. From the viewpoint of preventing
deterioration of the power supply 12, the power supply
unit 10 may charge the power supply 12 with first power
when the temperature of the power supply 12 is equal to
or lower than a threshold (for example, 0°C), and may
charge the power supply 12 with second power larger
than the first power when the temperature of the power
supply 12 is higher than the threshold. For example, the
MCU 50 may operate only one of the fourth FET 104 and
the fifth FET 105 connected in parallel when the power

supply 12 is charged with the first power, and may oper-
ate both the fourth FET 104 and the fifth FET 105 con-
nected in parallel when the power supply 12 is charged
with the second power. Accordingly, it is possible to
charge the power supply 12 with appropriate power ac-
cording to the temperature of the power supply 12, and
it is possible to avoid deterioration of the power supply
12 caused by charging the power supply 12 with large
power when the temperature of the power supply 12 is
low. In addition, it is possible to operate an appropriate
number of FETs according to the power for charging the
power supply 12 when charging the power supply 12, it
is possible to prevent the fourth FET 104 and the fifth
FET 105 from being high in temperature when charging
the power supply 12 while preventing an increase in pow-
er consumption of the power supply unit 10, and it is
possible to reduce the risk of the degradation or breakage
of electronic components provided in the power supply
unit 10 or an unstable operation of the power supply unit
10.
[0095] If the charging terminal 43 is connected to the
external power supply when the output voltage of the
power supply 12 is low, a large current as an inrush cur-
rent flows to the power supply unit 10, and the power
supply unit 10 may be damaged. From the viewpoint of
protecting the power supply unit 10 from the inrush cur-
rent, the power supply unit 10 may charge the power
supply 12 with the first power (specifically, perform the
pre-charge using a small current) when the output volt-
age of the power supply 12 is equal to or smaller than a
threshold (for example, 3 [V]), and charge the power sup-
ply 12 with the second power larger than the first power
when the output voltage of the power supply 12 is higher
than the threshold. For example, the MCU 50 may oper-
ate only one of the fourth FET 104 and the fifth FET 105
connected in parallel when the power supply 12 is
charged with the first power (that is, when the pre-charge
is being performed), and may operate both the fourth
FET 104 and the fifth FET 105 connected in parallel when
the power supply 12 is charged with the second power.
Accordingly, the power supply 12 may be charged with
appropriate power corresponding to the output voltage
of the power supply 12, and the power supply unit 10
may be protected from the inrush current. In addition, it
is possible to operate an appropriate number of FETs
according to the power for charging the power supply 12
when charging the power supply 12, it is possible to pre-
vent the fourth FET 104 and the fifth FET 105 from being
high in temperature when charging the power supply 12
while preventing an increase in power consumption of
the power supply unit 10, and it is possible to reduce the
risk of the degradation or breakage of electronic compo-
nents provided in the power supply unit 10 or an unstable
operation of the power supply unit 10.
[0096] Further, when the plurality of FETs connected
in parallel are provided in the power supply unit 10, at
least one FET among the plurality of FETs may be pro-
vided in the power supply unit 10 as an integrated circuit
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(IC), and the remaining FETs among the plurality of FETs
may be provided in the power supply unit 10 separately
from the IC.
[0097] It is assumed that, for example, among the
fourth FET 104 and the fifth FET 105, the fourth FET 104
is provided in the IC and mounted on the power supply
unit 10, and the fifth FET 105 is mounted on the power
supply unit 10 separately from the IC. In this case, as
shown in FIG. 7, the power supply unit 10 includes an IC
700 including the fourth FET 104.
[0098] Specifically, in the example shown in FIG. 7,
the IC 700 includes FETs other than the fifth FET 105,
the LDO regulator 62, a terminal 701 connectable to a
FET provided outside the IC 700, and the like, and is
mounted on the circuit board 60 of the power supply unit
10. The fifth FET 105 provided outside the IC 700 (for
example, directly mounted on the circuit board 60 of the
power supply unit 10) is connected to the terminal 701
of the IC 700. Thus, when the fifth FET 105 is connected
to the terminal 701, the IC 700 connects the fifth FET 105
connected to the terminal 701 and the fourth FET 104
provided inside the IC 700 in parallel. In other words, the
terminal 701 is provided such that the FET outside the
IC 700 connectable to the terminal 701 and the fourth
FET 104 provided inside the IC 700 are connected in
parallel.
[0099] As shown in FIG. 7, by providing the IC 700
including the fourth FET 104 with the terminal 701 which
enables the FET provided outside the IC 700 to be con-
nected in parallel with the fourth FET 104, a manufacturer
of the aerosol inhalation device 1 can easily provide a
FET connected in parallel with the fourth FET 104 such
as the fifth FET 105 described above in the power supply
unit 10 as necessary. Accordingly, an appropriate
number of FETs may be easily mounted on the power
supply unit 10 according to the specifications of the power
supply unit 10 or the like.
[0100] As an example, when the power supply unit 10
is configured such that the power supplied to the heater
21 is relatively large, it is assumed that a temperature of
the fourth FET 104 becomes high unless the fifth FET
105 connected in parallel to the fourth FET 104 is pro-
vided. In such a case, the manufacturer of the aerosol
inhalation device 1 adds the FET connected in parallel
to the fourth FET 104 such as the fifth FET 105 to the
power supply unit 10. Therefore, it is possible to prevent
the fourth FET 104 from being high in temperature, and
reduce the risk of the degradation or breakage of elec-
tronic components provided in the power supply unit 10
or an unstable operation of the power supply unit 10.
[0101] On the other hand, when the power supply unit
10 is configured such that the power supplied to the heat-
er 21 is relatively small, it is considered that the temper-
ature of the fourth FET 104 does not become so high
even when the fifth FET 105 connected in parallel to the
fourth FET 104 is not provided, and the risk of the deg-
radation or breakage of electronic components provided
in the power supply unit 10 or an unstable operation of

the power supply unit 10 is considered to be relatively
low. Accordingly, in such a case, the manufacturer of the
aerosol inhalation device 1 does not provide the FET
connected in parallel with the fourth FET 104 such as the
fifth FET 105 described above in the power supply unit
10, therefore, the configuration of the power supply unit
10 may be simplified, and the power supply unit 10 may
be reduced in size and manufacturing cost.
[0102] More specifically, in general, the power sup-
plied to the heating unit is larger in the second aerosol
inhalation device than in the first aerosol inhalation de-
vice. Therefore, when the fifth FET 105 connected in par-
allel to the fourth FET 104 is not provided in the second
aerosol inhalation device, the temperature of the fourth
FET 104 becomes high, and electronic components pro-
vided in the power supply unit 10 may be deteriorated or
damaged, or an operation of the power supply unit 10
may become unstable. Accordingly, in the second aero-
sol inhalation device, it is preferable to provide the fifth
FET 105 connected in parallel to the fourth FET 104.
[0103] On the other hand, even when the fifth FET 105
connected in parallel to the fourth FET 104 is not provided
in the first aerosol inhalation device, the temperature of
the fourth FET 104 does not become so high. Therefore,
the risk of the deterioration or breakage of electronic com-
ponents provided in the power supply unit 10 or an un-
stable operation of the power supply unit 10 is considered
to be relatively low. In view of the manufacturing cost and
the like, it is preferable not to provide the fifth FET 105
connected in parallel to the fourth FET 104 in the first
aerosol inhalation device.
[0104] Therefore, by producing an IC in which an ex-
ternal FET (external FET) can be connected in parallel
to the fourth FET 104 as in the IC 700, and adding an
external FET connected in parallel to the fourth FET 104
only in a case of the second aerosol inhalation device,
even when the IC employed in the first aerosol inhalation
device and the second aerosol inhalation device is
shared, an appropriate number of FETs may be easily
mounted in each aerosol inhalation device. Therefore, it
is not necessary to individually produce different ICs for
the first aerosol inhalation device and the second aerosol
inhalation device, and it is possible to reduce the cost
and labor for manufacturing these aerosol inhalation de-
vices.
[0105] By integrating a FET connecting the power sup-
ply 12 and the charging terminal 43 or the discharge ter-
minal 41 with other electronic components included in
the power supply unit 10 and mounting the FET on the
circuit board 60 of the power supply unit 10, it is possible
to mount the FET on the circuit board 60 in a space-
saving manner as compared with a case where the FET
is individually mounted on the circuit board 60, and it is
possible to reduce a size of the circuit board 60 (that is,
the power supply unit 10). Furthermore, by integrating
the FET connecting the power supply 12 and the charging
terminal 43 or the discharge terminal 41 with other elec-
tronic components included in the power supply unit 10
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and mounting the FET on the circuit board 60 of the power
supply unit 10, it is also possible to simplify a mounting
operation as compared with the case where the FET is
individually mounted on the circuit board 60.
[0106] In the example shown in FIG. 7, the MCU 50 is
provided outside the IC 700, and the IC 700 may further
include the MCU 50. In this way, the MCU 50 that controls
the fourth FET 104 may also be easily mounted on the
power supply unit 10.

[Modification]

[0107] Next, modifications of the above-described em-
bodiment will be described. In the following description,
the same components as those of the above-described
embodiment are denoted by the same reference numer-
als, and the description thereof is appropriately omitted.
[0108] In the example shown in FIG. 4, the fifth FET
105 connected in parallel to the fourth FET 104 is pro-
vided, but the prevent invention is not limited thereto.
Instead of or in addition to the fifth FET 105, a FET con-
nected in parallel with a FET other than the fourth FET
104 may be provided.

[First Modification]

[0109] In a first modification, as shown in FIG. 8, a sixth
FET 106 connected in parallel to the third FET 103 may
be provided. For example, in an aerosol inhalation device
such as the first aerosol inhalation device in which the
power supplied to the heating unit is relatively small, a
temperature of the third FET 103 does not become so
high even when the sixth FET 106 connected in parallel
to the third FET 103 is not provided. On the other hand,
in an aerosol inhalation device such as the second aer-
osol inhalation device in which the power supplied to the
heating unit is relatively large, when the sixth FET 106
connected in parallel to the third FET 103 is not provided,
the temperature of the third FET 103 becomes high, and
electronic components provided in the power supply unit
10 may be deteriorated or damaged, or an operation of
the power supply unit 10 may become unstable. There-
fore, in the case of the first aerosol inhalation device, the
sixth FET 106 connected in parallel to the third FET 103
may not be provided, and in the case of the second aer-
osol inhalation device, the sixth FET 106 connected in
parallel to the third FET 103 may be provided.
[0110] In the example shown in FIG. 8, one ends of
the third FET 103 and the sixth FET 106 connected in
parallel are connected to one end of the fourth FET 104
via the reactor 121. The other ends of the third FET 103
and the sixth FET 106 are connected to the ground line.
By providing the third FET 103, the sixth FET 106, and
the reactor 121, it is possible to step up the power input
from a fourth FET 104 side (that is, the power supply 12
side) to the third FET 103 and the sixth FET 106, and
output the stepped-up power to the second FET 102 side
(that is, the discharge terminal 41 side).

[0111] In the first modification, the MCU 50 controls
the third FET 103 and the sixth FET 106 connected in
parallel, for example, in the same manner as the third
FET 103 in the above-described embodiment. That is,
the third FET 103 and the sixth FET 106 are switched
when the power of the power supply 12 is supplied to the
heater 21 or the MCU 50 (for example, at the operation
of the heater power supply system or at the operation of
the second MCU power supply system), step up the input
power, and output the stepped-up power to the second
FET 102 side (that is, the discharge terminal 41 side).
[0112] That is, the third FET 103 and the sixth FET 106
in the first modification constitute a step-up circuit that
steps up the power of the power supply 12 and outputs
the stepped-up power to the heater 21 in the heater power
supply system. The third FET 103 and the sixth FET 106
are turned off when the power supply 12 is charged (that
is, at the time of the operation of the charging power
supply system).
[0113] When a switching element constitutes a step-
up circuit that steps up the power of the power supply 12
and outputs the stepped-up power to the heater 21 in the
heater power supply system, a switching operation is
continuously performed, and thus heat generation due
to a surge current at the time of switching becomes large.
Therefore, by stepping up the power of the power supply
12 by the plurality of FETs connected in parallel, it is
possible to step up the power of the power supply 12
while preventing the heat generation of the plurality of
FETs. This is because, when the power of the power
supply 12 is stepped up by the plurality of FETs connect-
ed in parallel, a current value of a current flowing per FET
at the time of switching accompanying the step-up may
be reduced as compared with a case where the step-up
is performed by one FET. Therefore, a surge current at
the time of switching may be reduced, and heat genera-
tion of each FET due to the surge current may be pre-
vented. Accordingly, in the example shown in FIG. 8,
while preventing the heat generation of the third FET 103
and the sixth FET 106, the power of the power supply 12
may be further stepped up by the third FET 103 and the
sixth FET 106, and power sufficient for generating the
aerosol may be supplied to the heater 21.
[0114] Although an example has been described in
which two FETs, that is, the third FET 103 and the sixth
FET 106 are connected in parallel as FETs constituting
a step-up circuit that steps up the power of the power
supply 12 and outputs the stepped-up power to the heater
21, three or more FETs may be connected in parallel. As
the number of FETs connected in parallel is increased,
the current value of the current flowing per FET may be
reduced, so that the heat generation-preventing effect
may be further improved.
[0115] The MCU 50 may change the number of FETs
to be operated according to the power supplied to the
heater 21. For example, the power supply unit 10 may
supply the first power to the heater 21 during a predeter-
mined period immediately after startup and supply the
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second power smaller than the first power to the heater
21 after the elapse of the predetermined period in order
to quickly generate the aerosol when the power supply
unit 10 is started up. For example, the MCU 50 operates
both the third FET 103 and the sixth FET 106 connected
in parallel when the first power is supplied to the heater
21, and operates only one of the third FET 103 and the
sixth FET 106 connected in parallel when the second
power is supplied to the heater 21. Accordingly, when
the power supply unit 10 is started up, the aerosol may
be quickly generated, and the convenience for the user
may be improved. In addition, it is possible to operate an
appropriate number of FETs according to the power sup-
plied to the heater 21 when supplying the power to the
heater 21, it is possible to prevent the third FET 103 and
the sixth FET 106 from being high in temperature when
supplying the power to the heater 21 while preventing an
increase in power consumption of the power supply unit
10, and it is possible to reduce the risk of the degradation
or breakage of electronic components provided in the
power supply unit 10 or an unstable operation of the pow-
er supply unit 10.
[0116] The power supplied to the heater 21 at each
time after the startup may be stored in advance in the
MCU 50 as a control profile, or may be appropriately cal-
culated by the MCU 50 based on the temperature of the
heater 21 or the like at that time.
[0117] Generally, in the case of the second aerosol
inhalation device, a control profile (hereinafter, also re-
ferred to as a "heating profile") for controlling the heating
of an aerosol source by the heater 21 (the heating unit
1221B) is stored in advance in the MCU 50 (the control
unit 1216B), and the MCU 50 controls the power supply
to the heater 21 according to the heating profile. Here,
the heating profile is, for example, information defining a
time-series transition of a target temperature of the heat-
er 21. The MCU 50 supplies the power from the power
supply 12 to the heater 21 in a pulse form by pulse width
modulation (PWM) or pulse frequency modulation
(PFM). The MCU 50 adjusts the power supplied to the
heater 21 by adjusting a duty ratio of the power supplied
to the heater 21 based on a difference between the tem-
perature of the heater 21 and the target temperature.
[0118] According to the heating control using the heat-
ing profile, for example, the heater 21 is controlled to
increase in temperature toward a first temperature during
a first period immediately after the start of heating, the
heater 21 is controlled to maintain the first temperature
during a second period after the first period, the heater
21 is controlled to decrease in temperature to a second
temperature lower than the first temperature during a
third period after the second period, the heater 21 is con-
trolled to maintain the second temperature during a fourth
period after the third period, and the heater 21 is control-
led to increase in temperature to a third temperature high-
er than the second temperature during a fifth period after
the fourth period.
[0119] During the first period or the fifth period, the

power supplied to the heater 21 is relatively large in order
to increase the heater 21 in temperature. Here, the MCU
50 may increase the number of FETs to be operated dur-
ing the first period or the fifth period as compared with
other periods (the second period, the third period, and
the fourth period). Specifically, for example, the MCU 50
may operate both the third FET 103 and the sixth FET
106 connected in parallel during the first period or the
fifth period, and may operate only one of the third FET
103 and the sixth FET 106 connected in parallel during
the other periods.
[0120] When the power supply unit 10 includes the fifth
FET 105 connected in parallel to the fourth FET 104 as
described above, the MCU 50 may change the number
of FETs to be operated according to the power supplied
to the heater 21. For example, the MCU 50 may operate
both the fourth FET 104 and the fifth FET 105 when the
power supplied to the heater 21 is relatively large, and
may operate only one of the fourth FET 104 and the fifth
FET 105 when the power supplied to the heater 21 is
relatively small. Specifically, for example, the MCU 50
may operate both the fourth FET 104 and the fifth FET
105 connected in parallel during the first period or the
fifth period, and may operate only one of the third FET
103 and the sixth FET 106 connected in parallel during
the other periods.
[0121] When the power supply unit 10 includes the sev-
enth FET 107 connected in parallel to the second FET
102 as in a second modification to be described later,
the MCU 50 may change the number of FETs to be op-
erated according to the power supplied to the heater 21.
For example, the MCU 50 may operate both the second
FET 102 and the seventh FET 107 when the power sup-
plied to the heater 21 is relatively large, and may operate
only one of the second FET 102 and the seventh FET
107 when the power supplied to the heater 21 is relatively
small. Specifically, for example, the MCU 50 may operate
both the second FET 102 and the seventh FET 107 con-
nected in parallel during the first period or the fifth period,
and may operate only one of the second FET 102 and
the seventh FET 107 connected in parallel during the
other periods.
[0122] For example, among the third FET 103 and the
sixth FET 106 described above, the third FET 103 may
be provided as an IC in the power supply unit 10, and
the sixth FET 106 may be provided separately from the
IC in the power supply unit 10. In this case, as shown in
FIG. 9, the power supply unit 10 includes an IC 900 in-
cluding the third FET 103.
[0123] Specifically, in the example shown in FIG. 9,
the IC 900 includes FETs other than the sixth FET 106,
the LDO regulator 62, a terminal 901 connectable to a
FET provided outside the IC 900, and the like, and is
mounted on the circuit board 60 of the power supply unit
10. The sixth FET 106 provided outside the IC 900 (for
example, directly mounted on the circuit board 60 of the
power supply unit 10) is connected to the terminal 901
of the IC 900. Thus, when the sixth FET 106 is connected
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to the terminal 901, the IC 900 connects the sixth FET
106 connected to the terminal 901 and the third FET 103
provided inside the IC 900 in parallel. In other words, the
terminal 901 is provided such that the FET outside the
IC 900 connectable to the terminal 901 and the third FET
103 provided inside the IC 900 are connected in parallel.
[0124] As shown in FIG. 9, by providing the IC 900
including the third FET 103 with the terminal 901 which
enables the FET provided outside the IC 900 to be con-
nected in parallel with the third FET 103, the manufac-
turer of the aerosol inhalation device 1 may easily provide
a FET connected in parallel with the third FET 103 such
as the sixth FET 106 in the power supply unit 10 as nec-
essary. Accordingly, an appropriate number of FETs may
be easily mounted on the power supply unit 10 according
to the specifications of the power supply unit 10 or the like.
[0125] For example, as described above, the power
supplied to the heater 21 is relatively larger in the second
aerosol inhalation device than in the first aerosol inhala-
tion device. Therefore, when the power supply unit 10 is
implemented as a power supply unit of the second aer-
osol inhalation device, it is assumed that a temperature
of the FET constituting a step-up circuit becomes high
only by the third FET 103. In such a case, the manufac-
turer of the aerosol inhalation device 1 adds the FET
connected in parallel to the third FET 103 such as the
sixth FET 106 to the power supply unit 10. Therefore, it
is possible to prevent the third FET 103 from being high
in temperature when power is supplied to the heater 21,
and reduce the risk of the degradation or breakage of
electronic components provided in the power supply unit
10 or an unstable operation of the power supply unit 10.
[0126] On the other hand, when the power supply unit
10 is implemented as a power supply unit of the first aer-
osol inhalation device in which the power supplied to the
heater 21 is smaller than that in the second aerosol in-
halation device, it is considered that a temperature of a
FET constituting a step-up circuit does not become so
high even by the third FET 103 alone, and the risk of
deterioration or breakage of electronic components pro-
vided in the power supply unit 10 or an unstable operation
of the power supply unit 10 is considered to be relatively
low. Accordingly, in such a case, the manufacturer of the
aerosol inhalation device 1 does not provide the FET
connected in parallel with the third FET 103 such as the
sixth FET 106 described above in the power supply unit
10, therefore, the configuration of the power supply unit
10 may be simplified, and the power supply unit 10 may
be reduced in size and manufacturing cost.
[0127] In the example shown in FIG. 9, the MCU 50 is
provided outside the IC 900, and the IC 900 may further
include the MCU 50. In this way, the MCU 50 that controls
the third FET 103 may also be easily mounted on the
power supply unit 10.

[Second Modification]

[0128] In the second modification, as shown in FIG.

10, the seventh FET 107 connected in parallel to the sec-
ond FET 102 may be provided. In the example shown in
FIG. 10, one ends of the second FET 102 and the seventh
FET 107 connected in parallel are respectively connect-
ed to the other end of the first FET 101, one end of the
discharge terminal 41, and the input terminal of the LDO
regulator 62. The other ends of the second FET 102 and
the seventh FET 107 are connected to one end of the
fourth FET 104 via the reactor 121. By providing the sec-
ond FET 102, the seventh FET 107, and the reactor 121,
it is possible to step down the power input to the second
FET 102 and the seventh FET 107 from the first FET 101
side (that is, the charging terminal 43 side) and output
the stepped-down power to the fourth FET 104 side (that
is, the power supply 12 side).
[0129] In the second modification, the MCU 50 controls
the second FET 102 and the seventh FET 107 connected
in parallel, for example, in the same manner as the sec-
ond FET 102 in the above-described embodiment. That
is, the second FET 102 and the seventh FET 107 are
switched when the power supply 12 is charged (that is,
at the time of the operation of the charging power supply
system), step down the input power, and output the
stepped-down power to the fourth FET 104 side (that is,
the power supply 12 side).
[0130] That is, the second FET 102 and the seventh
FET 107 in the second modification constitute a step-
down circuit that steps down the power of the external
power supply and outputs the stepped-down power to
the power supply 12 in the charging power supply system.
The second FET 102 and the seventh FET 107 are fully
turned on when the power of the power supply 12 is sup-
plied to the heater 21 or the MCU 50 (for example, at the
time of the operation of the heater power supply system
or at the time of the operation of the second MCU power
supply system).
[0131] When the switching element constitutes a step-
down circuit that steps down the power of the external
power supply and outputs the step-down power to the
power supply 12 in the charging power supply system, a
switching operation is continuously performed, and thus
heat generation due to a surge current at the time of
switching becomes large. Therefore, by stepping down
the power of the external power supply by the plurality
of FETs connected in parallel, it is possible to step down
the power of the external power supply while preventing
the heat generation of the plurality of FETs. This is be-
cause, when the power of the external power supply is
stepped down by the plurality of FETs connected in par-
allel, a current value of a current flowing per FET at the
time of switching accompanying the step-down may be
reduced as compared with a case where the step-down
is performed by one FET. Therefore, a surge current at
the time of switching may be reduced, and heat genera-
tion of each FET due to the surge current may be pre-
vented. Accordingly, in the example shown in FIG. 10,
while preventing the heat generation of the second FET
102 and the seventh FET 107, the power of the external
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power supply may be further stepped down by the second
FET 102 and the seventh FET 107, and power having a
voltage value suitable for charging the power supply 12
may be supplied to the power supply 12.
[0132] In the example shown in FIG. 10, the second
FET 102 and the seventh FET 107 connected in parallel
are also positioned between the power supply 12 and
the discharge terminal 41, and are fully turned on when
the power of the power supply 12 is supplied to the heater
21 and the like. Accordingly, the on-resistances of the
second FET 102 and the seventh FET 107 when the pow-
er of the power supply 12 is supplied to the heater 21
and the like may be reduced, and the heat generation
and the power loss due to the on-resistance may be pre-
vented. In the example shown in FIG. 10, since a current
value of a current flowing through the second FET 102
when the power of the power supply 12 is supplied to the
heater 21 or the like may be reduced as compared with
the example shown in FIG. 4 or the like, the on-resistance
of the second FET 102 may be reduced, and the heat
generation and the power loss due to the on-resistance
may be prevented.
[0133] Although an example has been described in
which two FETs, that is, the second FET 102 and the
seventh FET 107 are connected in parallel as the FETs
constituting a step-down circuit that steps down the pow-
er of the external power supply and outputs the stepped-
down power to the power supply 12, three or more FETs
may be connected in parallel. As the number of FETs
connected in parallel is increased, the current value of
the current flowing per FET may be reduced, so that the
heat generation-preventing effect may be further im-
proved.
[0134] When the power supply unit 10 includes the sev-
enth FET 107 connected in parallel to the second FET
102, the MCU 50 may change the number of FETs to be
operated according to the power for charging the power
supply 12 or the power supplied to the heater 21. For
example, the MCU 50 may operate both the second FET
102 and the seventh FET 107 when the power for charg-
ing the power supply 12 or the power supplied to the
heater 21 is relatively large (for example, when the power
is larger than the preset first threshold), and may operate
only one of the second FET 102 and the seventh FET
107 when the power for charging the power supply 12 or
the power supplied to the heater 21 is relatively small (for
example, when the power is equal to or smaller than the
first threshold).
[0135] For example, among the second FET 102 and
the seventh FET 107 described above, the second FET
102 may be provided as an IC in the power supply unit
10, and the seventh FET 107 may be provided separately
from the IC in the power supply unit 10. In this case, as
shown in FIG. 11, the power supply unit 10 includes an
IC 1100 including the second FET 102.
[0136] Specifically, in the example shown in FIG. 11,
the IC 1100 includes FETs other than the seventh FET
107, the LDO regulator 62, a terminal 1101 connectable

to a FET provided outside the IC 1100, and the like, and
is mounted on the circuit board 60 of the power supply
unit 10. The seventh FET 107 provided outside the IC
1100 (for example, directly mounted on the circuit board
60 of the power supply unit 10) is connected to the ter-
minal 1101 of the IC 1100. Thus, when the seventh FET
107 is connected to the terminal 1101, the IC 1100 con-
nects the seventh FET 107 connected to the terminal
1101 and the second FET 102 provided inside the IC
1100 in parallel. In other words, the terminal 1101 is pro-
vided such that the FET outside the IC 1100 connectable
to the terminal 1101 and the second FET 102 provided
inside the IC 1100 are connected in parallel.
[0137] As shown in FIG. 11, by providing the IC 1100
including the second FET 102 with the terminal 1101
which enables the FET provided outside the IC 1100 to
be connected in parallel with the second FET 102, a man-
ufacturer of the aerosol inhalation device 1 may easily
provide a FET connected in parallel with the second FET
102 such as the seventh FET 107 described above in
the power supply unit 10 as necessary. Accordingly, an
appropriate number of FETs may be easily mounted on
the power supply unit 10 according to the specifications
of the power supply unit 10 or the like.
[0138] In the example shown in FIG. 11, the MCU 50
is provided outside the IC 1100, and the IC 1100 may
further include the MCU 50. In this way, the MCU 50 that
controls the second FET 102 may also be easily mounted
on the power supply unit 10.
[0139] Although various embodiments of the present
invention have been described above with reference to
the drawings, it is needless to say that the present inven-
tion is not limited to these examples. It is apparent to
those skilled in the art that various changes and modifi-
cations may be conceived within the scope described in
the claims, and it is understood that the changes and the
modifications naturally fall within the technical scope of
the present invention.
[0140] For example, in the embodiment, an example
has been described in which the heater 21 is a heating
unit that consumes power supplied from the power supply
12 to generate aerosol from an aerosol source, and pow-
er is supplied from the discharge terminal 41 of the power
supply unit 10 to the heater 21, but the present invention
is not limited thereto. For example, the heating unit that
generates the aerosol may include a susceptor built in
the first cartridge 20 or the like and an induction heating
coil that transmits power to the susceptor by electromag-
netic induction. When the heating unit includes the sus-
ceptor and the induction heating coil, the discharge ter-
minal 41 of the power supply unit 10 is connected to the
induction heating coil and supplies power to the induction
heating coil.
[0141] In the present description, at least the following
matters are described. In parentheses, corresponding
constituent components and the like in the embodiment
described above are indicated, but the present invention
is not limited thereto.
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(1) A power supply unit of an aerosol generation de-
vice, including:

a power supply (power supply 12);
a heating unit connector (discharge terminal 41)
to which a heating unit (heater 21) configured to
heat an aerosol source (aerosol source 22) by
consuming power supplied from the power sup-
ply is connected;
an external power supply connector (charging
terminal 43) connectable to an external power
supply; and
an IC (IC 700, IC 900, IC 1100) including a first
switching element, in which
the first switching element (second FET 102,
third FET 103, fourth FET 104) connects the
power supply to the external power supply con-
nector or the heating unit connector,
the IC includes a terminal (terminal 701, terminal
901, terminal 1101) connectable to a second
switching element (fifth FET 105, sixth FET 106,
seventh FET 107) provided outside the IC, and
the IC connects the second switching element
connected to the terminal and the first switching
element in parallel.

[0142] According to (1), by connecting the second
switching element to the terminal of the IC including the
first switching element, the second switching element
connected in parallel to the first switching element may
be easily provided in the power supply unit. Accordingly,
for example, in the power supply unit in which the power
transferred between the power supply and the external
power supply connector or the heating unit connector is
relatively large, it is possible to easily add the second
switching element connected in parallel to the first switch-
ing element. On the other hand, in the power supply unit
with relatively small power, it is possible to operate with-
out adding the second switching element. Therefore, an
appropriate number of switching elements may be easily
mounted according to specifications of the power supply
unit or the like.
[0143] (2) The power supply unit of an aerosol gener-
ation device according to (1), in which
the first switching element connects the power supply
and the external power supply connector to constitute a
charging power supply system for charging the power
supply with power of the external power supply supplied
via the external power supply connector.
[0144] According to (2), the first switching element con-
nects the power supply and the external power supply
connector to constitute a charging power supply system
for charging the power supply with the power of the ex-
ternal power supply supplied via the external power sup-
ply connector. Accordingly, by connecting the second
switching element to the terminal of the IC and providing
the second switching element connected in parallel to
the first switching element, it is possible to reduce a cur-

rent flowing through the first switching element and pre-
vent the heat generation of the first switching element
when the power supply is charged with the power of the
external power supply.
[0145] (3) The power supply unit of an aerosol gener-
ation device according to (2), in which
the first switching element constitutes a step-down circuit
that steps down the power of the external power supply
and outputs the stepped-down power to the power supply
in the charging power supply system.
[0146] According to (3), the first switching element con-
stitutes a step-down circuit that steps down the power of
the external power supply and outputs the stepped-down
power to the power supply in the charging power supply
system. Accordingly, by connecting the second switching
element to the terminal of the IC and providing the second
switching element connected in parallel to the first switch-
ing element, it is possible to reduce a current flowing
through the first switching element and prevent the heat
generation of the first switching element when the power
of the external power supply is stepped down.
[0147] (4) The power supply unit of an aerosol gener-
ation device according to (3), further including:

a control device configured to control the first switch-
ing element and the second switching element con-
nected to the terminal, in which
the control device (MCU 50) operates only one of
the first switching element and the second switching
element when power for charging the power supply
is equal to or lower than a first threshold, and oper-
ates both the first switching element and the second
switching element when the power for charging the
power supply is larger than the first threshold.

[0148] According to (4), the control device operates
only one of the first switching element and the second
switching element when the power for charging the power
supply is relatively small, and operates both the first
switching element and the second switching element
when the power for charging the power supply is relatively
large. Accordingly, when the power supply is charged,
an appropriate number of switching elements may be
operated according to the power for charging the power
supply. Accordingly, it is possible to prevent the first
switching element and the second switching element
from being high temperature when charging the power
supply while preventing an increase in power consump-
tion of the power supply unit, and it is possible to reduce
the risk of the degradation or breakage of electronic com-
ponents provided in the power supply unit or an unstable
operation of the power supply unit.
[0149] (5) The power supply unit of an aerosol gener-
ation device according to (2), in which
the first switching element controls a current value or a
voltage value of power for charging the power supply in
the charging power supply system.
[0150] According to (5), the first switching element con-
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trols a current value or a voltage value of power for charg-
ing the power supply in the charging power supply sys-
tem. Accordingly, by connecting the second switching
element to the terminal of the IC and providing the second
switching element connected in parallel to the first switch-
ing element, it is possible to reduce a current flowing
through the first switching element and prevent the heat
generation of the first switching element when the current
value or the voltage value of the power for charging the
power supply is controlled.
[0151] (6) The power supply unit of an aerosol gener-
ation device according to (5), further including:

a control device (MCU 50) configured to control the
first switching element and the second switching el-
ement connected to the terminal, in which
the control device operates only one of the first
switching element and the second switching element
when the power for charging the power supply is
equal to or lower than a first threshold, and operates
both the first switching element and the second
switching element when the power for charging the
power supply is larger than the first threshold.

[0152] According to (6), the control device operates
only one of the first switching element and the second
switching element when the power for charging the power
supply is equal to or smaller than the first threshold, and
operates both the first switching element and the second
switching element when the power for charging the power
supply is larger than the first threshold. Accordingly,
when the power supply is charged, an appropriate
number of switching elements may be operated accord-
ing to the power for charging the power supply. Accord-
ingly, it is possible to prevent the first switching element
and the second switching element from being high tem-
perature when charging the power supply while prevent-
ing an increase in power consumption of the power sup-
ply unit, and it is possible to reduce the risk of the deg-
radation or breakage of electronic components provided
in the power supply unit or an unstable operation of the
power supply unit.
[0153] (7) The power supply unit of an aerosol gener-
ation device according to (6), in which

the power supply unit charges the power supply with
first power when a temperature of the power supply
is equal to or lower than a threshold, and charges
the power supply with second power larger than the
first power when the temperature of the power supply
is higher than the threshold, and
the control device operates only one of the first
switching element and the second switching element
when the power supply is charged with the first pow-
er, and operates both the first switching element and
the second switching element when the power sup-
ply is charged with the second power.

[0154] According to (7), the power supply unit charges
the power supply with the first power when a temperature
of the power supply is equal to or lower than a threshold,
and charges the power supply with the second power
larger than the first power when the temperature of the
power supply is higher than the threshold. The control
device operates only one of the first switching element
and the second switching element when the power sup-
ply is charged with the first power, and operates both the
first switching element and the second switching element
when the power supply is charged with the second power.
Accordingly, it is possible to charge the power supply
with appropriate power according to the temperature of
the power supply, and it is possible to avoid deterioration
of the power supply caused by charging the power supply
with large power when the temperature of the power sup-
ply is low. In addition, it is possible to operate an appro-
priate number of switching elements according to the
power for charging the power supply when charging the
power supply, it is possible to avoid the first switching
element and the second switching element from becom-
ing high in temperature when charging the power supply
while preventing an increase in power consumption of
the power supply unit, and it is possible to reduce the risk
of deterioration or breakage of electronic components
provided in the power supply unit or an unstable operation
of the power supply unit.
[0155] (8) The power supply unit of an aerosol gener-
ation device according to (6), in which

the power supply unit charges the power supply with
first power when an output voltage of the power sup-
ply is equal to or lower than a threshold, and charges
the power supply with second power larger than the
first power when the output voltage of the power sup-
ply is higher than the threshold, and
the control device operates only one of the first
switching element and the second switching element
when the power supply is charged with the first pow-
er, and operates both the first switching element and
the second switching element when the power sup-
ply is charged with the second power.

[0156] According to (8), the power supply unit charges
the power supply with the first power when an output
voltage of the power supply is equal to or lower than a
threshold, and charges the power supply with the second
power larger than the first power when the output voltage
of the power supply is higher than the threshold. The
control device operates only one of the first switching
element and the second switching element when the
power supply is charged with the first power, and oper-
ates both the first switching element and the second
switching element when the power supply is charged with
the second power. Accordingly, the power supply may
be charged with appropriate power corresponding to the
output voltage of the power supply, and the power supply
unit may be prevented from being damaged by the inrush
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current when the output voltage of the power supply is
low. In addition, it is possible to operate an appropriate
number of switching elements according to the power for
charging the power supply when charging the power sup-
ply, it is possible to avoid the first switching element and
the second switching element from becoming high in tem-
perature when charging the power supply while prevent-
ing an increase in power consumption of the power sup-
ply unit, and it is possible to reduce the risk of deteriora-
tion or breakage of electronic components provided in
the power supply unit or an unstable operation of the
power supply unit.
[0157] (9) The power supply unit of an aerosol gener-
ation device according to (1), in which
the first switching element connects the power supply
and the heating unit connector to constitute a heating
unit power supply system for supplying power of the pow-
er supply to the heating unit.
[0158] According to (9), the first switching element con-
nects the power supply and the heating unit connector
to constitute a heating unit power supply system for sup-
plying the power of the power supply to the heating unit.
Accordingly, by connecting the second switching ele-
ment to the terminal of the IC and providing the second
switching element connected in parallel to the first switch-
ing element, it is possible to reduce a current flowing
through the first switching element and prevent the heat
generation of the first switching element when the power
of the external power supply is supplied to the heating
unit.
[0159] (10) The power supply unit of an aerosol gen-
eration device according to (9), in which
the first switching element constitutes a step-up circuit
that steps up the power of the power supply and outputs
the stepped-up power to the heating unit in the heating
unit power supply system.
[0160] According to (10), the first switching element
constitutes a step-up circuit that steps up the power of
the power supply and outputs the stepped-up power to
the heating unit in the heating unit power supply system.
Accordingly, by connecting the second switching ele-
ment to the terminal of the IC and providing the second
switching element connected in parallel to the first switch-
ing element, it is possible to prevent the heat generation
of the first switching element when the power of the ex-
ternal power supply is stepped up.
[0161] (11) The power supply unit of an aerosol gen-
eration device according to (10), further including:

a control device configured to control the first switch-
ing element and the second switching element con-
nected to the terminal, in which
the control device operates only one of the first
switching element and the second switching element
when power supplied to the heating unit is relatively
small, and operates both the first switching element
and the second switching element when the power
supplied to the heating unit is relatively large.

[0162] According to (11), the control device operates
only one of the first switching element and the second
switching element when the power supplied to the heat-
ing unit is relatively small, and operates both the first
switching element and the second switching element
when the power supplied to the heating unit is relatively
large. Accordingly, when the power is supplied to the
heating unit, an appropriate number of switching ele-
ments may be operated according to the power supplied
to the heating unit. Accordingly, it is possible to prevent
the first switching element and the second switching el-
ement from being high temperature when supplying the
power to the heating unit while preventing an increase in
power consumption of the power supply unit, and it is
possible to reduce the risk of the degradation or breakage
of electronic components provided in the power supply
unit or an unstable operation of the power supply unit.
[0163] (12) The power supply unit of an aerosol gen-
eration device according to (11), in which

the power supply unit supplies first power to the heat-
ing unit during a predetermined period immediately
after startup and supplies second power smaller than
the first power to the heating unit after the elapse of
the predetermined period, and
the control device operates both the first switching
element and the second switching element when the
first power is supplied to the heating unit, and oper-
ates only one of the first switching element and the
second switching element when the second power
is supplied to the heating unit.

[0164] (12) According to this configuration, the power
supply unit supplies the first power to the heating unit
during a predetermined period immediately after startup,
and supplies the second power smaller than the first pow-
er to the heating unit after the elapse of the predetermined
period. The control device operates both the first switch-
ing element and the second switching element when the
first power is supplied to the heating unit, and operates
only one of the first switching element and the second
switching element when the second power is supplied to
the heating unit. Accordingly, when the power supply unit
is started up, the aerosol may be quickly generated, and
the convenience for the user may be improved. In addi-
tion, it is possible to operate an appropriate number of
switching elements according to the power supplied to
the heating unit when the power is supplied to the heating
unit, it is possible to avoid the first switching element and
the second switching element from becoming high in tem-
perature when the power is supplied to the heating unit
while preventing an increase in power consumption of
the power supply unit, and it is possible to reduce the risk
of deterioration or breakage of electronic components
provided in the power supply unit or an unstable operation
of the power supply unit.
[0165] (13) The power supply unit of an aerosol gen-
eration device according to any one of (1) to (12), in which
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the IC further includes a control device configured to con-
trol the first switching element.
[0166] According to (13), since the IC further includes
the control device that controls the first switching ele-
ment, the control device may be easily mounted on the
power supply unit.
[0167] (14) A power supply unit of an aerosol genera-
tion device, including:

a power supply (power supply 12);
a heating unit connector (discharge terminal 41) to
which a heating unit (heater 21) configured to heat
an aerosol source (aerosol source 22) by consuming
power supplied from the power supply is connected;
an external power supply connector (charging termi-
nal 43) connectable to an external power supply; and
an IC (IC 700, IC 900, IC 1100) including a first
switching element (second FET 102, third FET 103,
fourth FET 104), in which
the first switching element connects the power sup-
ply to the external power supply connector or the
heating unit connector,
the IC includes a terminal (terminal 701, terminal
901, terminal 1101) connectable to a second switch-
ing element (fifth FET 105, sixth FET 106, seventh
FET 107) provided outside the IC, and
the terminal is provided such that the second switch-
ing element connectable to the terminal and the first
switching element are connected in parallel.

[0168] According to (14), by connecting the second
switching element to the terminal of the IC including the
first switching element, the second switching element
connected in parallel to the first switching element may
be easily provided in the power supply unit. Accordingly,
for example, in the power supply unit in which the power
transferred between the power supply and the external
power supply connector or the heating unit connector is
relatively large, it is possible to easily add the second
switching element connected in parallel to the first switch-
ing element. On the other hand, in the power supply unit
with relatively small power, it is possible to operate with-
out adding the second switching element. Therefore, an
appropriate number of switching elements may be easily
mounted according to specifications of the power supply
unit or the like.

REFERENCE SIGNS LIST

[0169]

1: aerosol inhalation device (aerosol generation de-
vice)
10: power supply unit
12: power supply
22: aerosol source
41: discharge terminal (heating unit connector)
43: charging terminal (external power supply con-

nector)
50: MCU (control device)
102: second FET (first switching element)
103: third FET (first switching element)
104: fourth FET (first switching element)
105: fifth FET (second switching element)
106: sixth FET (second switching element)
107: seventh FET (second switching element)
700, 900, 1100: IC
701, 901, 1101: terminal

Claims

1. A power supply unit of an aerosol generation device,
comprising:

a power supply;
a heating unit connector to which a heating unit
configured to heat an aerosol source by con-
suming power supplied from the power supply
is connected;
an external power supply connector connecta-
ble to an external power supply; and
an IC including a first switching element, wherein
the first switching element connects the power
supply to the external power supply connector
or the heating unit connector,
the IC includes a terminal connectable to a sec-
ond switching element provided outside the IC,
and
the IC connects the second switching element
connected to the terminal and the first switching
element in parallel.

2. The power supply unit of an aerosol generation de-
vice according to claim 1, wherein
the first switching element connects the power sup-
ply and the external power supply connector to con-
stitute a charging power supply system for charging
the power supply with power of the external power
supply supplied via the external power supply con-
nector.

3. The power supply unit of an aerosol generation de-
vice according to claim 2, wherein
the first switching element constitutes a step-down
circuit that steps down the power of the external pow-
er supply and outputs the stepped-down power to
the power supply in the charging power supply sys-
tem.

4. The power supply unit of an aerosol generation de-
vice according to claim 3, further comprising:

a control device configured to control the first
switching element and the second switching el-
ement connected to the terminal, wherein
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the control device operates only one of the first
switching element and the second switching el-
ement when power for charging the power sup-
ply is equal to or lower than a first threshold, and
operates both the first switching element and
the second switching element when the power
for charging the power supply is larger than the
first threshold.

5. The power supply unit of an aerosol generation de-
vice according to claim 2, wherein
the first switching element controls a current value
or a voltage value of power for charging the power
supply in the charging power supply system.

6. The power supply unit of an aerosol generation de-
vice according to claim 5, further comprising:

a control device configured to control the first
switching element and the second switching el-
ement connected to the terminal, wherein
the control device operates only one of the first
switching element and the second switching el-
ement when the power for charging the power
supply is equal to or lower than a first threshold,
and operates both the first switching element
and the second switching element when the
power for charging the power supply is larger
than the first threshold.

7. The power supply unit of an aerosol generation de-
vice according to claim 6, wherein

the power supply unit charges the power supply
with first power when a temperature of the power
supply is equal to or lower than a threshold, and
charges the power supply with second power
larger than the first power when the temperature
of the power supply is higher than the threshold,
and
the control device operates only one of the first
switching element and the second switching el-
ement when the power supply is charged with
the first power, and operates both the first
switching element and the second switching el-
ement when the power supply is charged with
the second power.

8. The power supply unit of an aerosol generation de-
vice according to claim 6, wherein

the power supply unit charges the power supply
with first power when an output voltage of the
power supply is equal to or lower than a thresh-
old, and charges the power supply with second
power larger than the first power when the output
voltage of the power supply is higher than the
threshold, and

the control device operates only one of the first
switching element and the second switching el-
ement when the power supply is charged with
the first power, and operates both the first
switching element and the second switching el-
ement when the power supply is charged with
the second power.

9. The power supply unit of an aerosol generation de-
vice according to claim 1, wherein
the first switching element connects the power sup-
ply and the heating unit connector to constitute a
heating unit power supply system for supplying pow-
er of the power supply to the heating unit.

10. The power supply unit of an aerosol generation de-
vice according to claim 9, wherein
the first switching element constitutes a step-up cir-
cuit that steps up the power of the power supply and
outputs the stepped-up power to the heating unit in
the heating unit power supply system.

11. The power supply unit of an aerosol generation de-
vice according to claim 10, further comprising:

a control device configured to control the first
switching element and the second switching el-
ement connected to the terminal, wherein
the control device operates only one of the first
switching element and the second switching el-
ement when power supplied to the heating unit
is relatively small, and operates both the first
switching element and the second switching el-
ement when the power supplied to the heating
unit is relatively large.

12. The power supply unit of an aerosol generation de-
vice according to claim 11, wherein

the power supply unit supplies first power to the
heating unit during a predetermined period im-
mediately after startup and supplies second
power smaller than the first power to the heating
unit after the elapse of the predetermined period,
and
the control device operates both the first switch-
ing element and the second switching element
when the first power is supplied to the heating
unit, and operates only one of the first switching
element and the second switching element
when the second power is supplied to the heat-
ing unit.

13. The power supply unit of an aerosol generation de-
vice according to any one of claims 1 to 12, wherein
the IC further includes a control device configured
to control the first switching element.
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14. A power supply unit of an aerosol generation device,
comprising:

a power supply;
a heating unit connector to which a heating unit
configured to heat an aerosol source by con-
suming power supplied from the power supply
is connected;
an external power supply connector connecta-
ble to an external power supply; and
an IC including a first switching element, wherein
the first switching element connects the power
supply to the external power supply connector
or the heating unit connector,
the IC includes a terminal connectable to a sec-
ond switching element provided outside the IC,
and
the terminal is provided such that the second
switching element connectable to the terminal
and the first switching element are connected in
parallel.
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